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The asymmetric unit of the title compound, C10H17N3S, 
consists of three symmetry-independent molecules with 
distinctly different conformations, as indicated for example 
by the C-N-C-C torsion angles of -155.9 (3), 89.9 (3) and 
81.1 (4)° along the bond between thiourea and allyl units. In 
the crystal, molecules are connected via N— H- ■ -N and N— 
H- ■ S hydrogen bonds into chains extending along [110] that 
are further associated through C— H- ■ N interactions into 
layers parallel to (001). The allyl group in one of the 
independent molecules is disordered over two sets of sites 
with an occupancy ratio of 0.853 (6):0.147 (6). 

Related literature 

For the use of thiosemicarbazides as intermediates in the 
synthesis of different heterocychc compounds, see: Mague et 
al. (2014); Mohamed et al. (2014); Akkurt et al. (2014fl). For 
the bioactivity of thiosemicarbazones, see: Bahat et al. (2006); 
Qandil et al. (2006); Singh et al. (2001; Kalyoncuoglu et al. 
(1992) Bahadur & Goel (1976). For the synthesis of the title 
compound, see: Akkurt et al. (2014/j). 




Experimental 

Crystal data 

C10H17N3S 
M, = 211.32 
Triclinic, PI 
a = 8.4772 (15) A 
b = 11.180 (2) A 
c = 19.766 (4) A 
a = 77.864 (3)° 
= 82.777 (3)° 

Data collection 

Bruker SMART APEX CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS: Bruker, 2013) 
r„i„ = 0.65, r„„„ = 0.98 

Refinement 

R[F^ > 2a(F^)] = 0.072 

wR(F^) = 0.217 

S = 1.04 

8701 reflections 

383 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



Y = 74.879 (3)° 

V = 1763.0 (5) A' 
Z = 6 

Mo Ka radiation 
fi = 0.24 mm"' 
r= 150 K 

0.26 X 0.15 X 0.10 mm 



31443 measured reflections 
8701 independent reflections 
5402 reflections with / > 2cr(/) 
Ri„, = 0.080 



2 restraints 

H-atom parameters constrained 
Ap„ax = 0.70 e A"' 
Ap„i„ = -0.60 e A"' 



D-H-A 


D-H 


H---A 


D---A 


D-H- - A 


N8-H8---S1' 


0.91 


2.47 


3.356 (2) 


164 


N1-H1/1---N6 


0.91 


2.40 


3.185 (3) 


145 


N2-H2A---S3" 


0.91 


2.42 


3.290 (2) 


161 


CIO-HIOB- ■ -N9"' 


0.99 


2.67 


3.590 (4) 


155 


N4-H4/1- ■ -m 


0.91 


2.15 


2.979 (3) 


152 


N5-H5A-N9 


0.91 


2.24 


3.153 (3) 


176 


C16-H16B-N9 


0.99 


2.42 


3.410 (4) 


177 


N7-H7---S2 


0.91 


2.51 


3.363 (2) 


155 


C2b-H26A- - -NZ'" 


0.99 


2.67 


3.626 (4) 


163 


C2b-H2bA- - -NS'" 


0.99 


2.60 


3.499 (4) 


152 


Symmetry codes: (i) x -j 


- 1, y — 1, z; (ii) -i - 


- l.y+ l,z; (iii 


) x,y+l, z; (iv) 


X, y — 1, z. 



Data collection: APEX2 (Bruker, 2013); cell refinement: SAINT 
(Bruker, 2013); data reduction: SAINT; program(s) used to solve 
structure: SHELXT (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL2014 (Sheldrick, 2008); molecular graphics: 
DIAMOND (Brandenburg & Putz, 2012); software used to prepare 
material for publication: SHELXTL (Sheldrick, 2008). 

JTM thanks Tulane University for support of the Tulane 
Crystallography Laboratory. 

Supporting information for this paper is available from the lUCr 
electronic archives (Reference: GK2613). 
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1 -[(Cyclohexylidene)amino]-3-(prop-2-en-l -yl)thiourea 

Shaaban K. Mohamed^ Joel T. Mague^ Mehmet Akkurt^ Alaa A. Hassan and Mustafa R. Albayati 

1. Comment 

It is well known that thiosemicarbazides are the key intermediates used in the synthesis of many heterocyclic compounds 
such as thiazolidinones (Mague et al., 2014), triazols (Mohamed et al, 2014) and thiazoles (Akkurt et al, 2014a). Thio- 
semicarbazone derivatives have displayed various pharmacological properties such as analgesic (Bahat et al, 2006), anti- 
bacterial (Qandil et al, 2006), anti-fungal, anti-tumoral (Singh et al, 2001; Kalyoncuoglu et al, 1992) and anti- 
tubercular (Bahadur & Goel, 1976) activities. In view of these findings and as part of ongoing research in the domain of 
heterocyclic compounds of the 1,2,4-triazole class with expected biological activity we report the synthesis and crystal 
structure of the title compound. 

The asymmetric unit consists of three independent molecules having distinctly different conformations as indicated by 
the torsion angles C4-N1-C3-C2 (-155.9 (3)°), C14-N4-C13-C12 (89.9 (3)°) and C24-N7-C23-C22 (81.1 (4)°) for the 
allyl group. These molecules are associated via N — H— N hydrogen bonds (Fig. 1 and Table 1). 

The packing consists of layers parallel to (001) formed by molecules joined via N — H—N hydrogen bonds, N — ^H—S 
and C — H—N interactions (Fig. 2 and Table 1). 

2. Experimental 

The title compoimd was prepared according to our previously reported method (Akkurt et al, 2014Z)). Colourless crystals 
suitable for X-ray diffraction were obtamed by crystallization from ethanol (m.p. 438 K). 

3. Refinement 

H atoms attached to carbon were placed in calculated positions (C — H = 0.95 - 0.99 A) while those attached to nitrogen 
(except H8 on N8) were placed in locations derived from a difference map and their coordmates adjusted to give N — = 
0.91 A. All H atoms were mcluded as riding contributions with isotropic displacement parameters 1.2 times those of the 
attached atoms. There wasn't a clear mdication of the H8 atom on N8 from the difference map, despite seeing all of the 
others on N but it couldn't be seen any significant difference in the bond distances between the molecule with N8 and the 
other two so it was put it in the calculated position. In the molecule 1 (with SI), atoms CI, C2 and C3 of the allyl group 
are disordered over two sites, with refined occupancies of 0.853 (6) and 0.147 (6). 
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Figure 1 

Asymmetric unit of the title compound with intermolecular hydrogen bonds shown as dotted lines. Ellipsoids are drawn 
at the 50% probability level. Only the major contributor to the disordered allyl group in the molecule 1 (with SI) is 
shown. 




Figure 2 

Packing viewed down the c axis showing intermolecular hydrogen bonding interactions as dotted lines (blue: N — H - N; 
yellow: N — H - S; black: C — H - N). For the sake of clarity, H atoms, not involved in hydrogen bonds, and minor 
component of the disordered group have been omitted. 

1 -[(Cyclohexylidene)amino]-3-(prop-2-en-1 -yl)thiourea 



Crystal data 

C10H17N3S 
M, = 211.32 
Triclinic, P\ 
fl = 8.4772 (15) A 



i= 11.180 (2) A 
c= 19.766 (4) A 
a = 77.864 (3)° 
fi^ 82.177 (3)° 
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y = 74.879 (3)° 
V= 1763.0 (5) A3 
Z=6 

F(000) = 684 

£)x= 1.194 Mgm-3 

Mo Ka radiation, A = 0.71073 A 

Data collection 

Bniker SMART APEX CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 8.3660 pixels mm"' 
(p and m scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2013) 
7U = 0.65, r™x = 0.98 

Refinement 

Refinement on P- 

Least-squares matrix: full 

R[P > 2o-(i^)] = 0.072 

wR{F^) = 0.217 

S= 1.04 

8701 reflections 

383 parameters 

2 restraints 



Cell parameters from 9052 reflections 

e = 2.4-28.2° 

H = 0.24 mm-i 

r= 150K 

Plate, colourless 

0.26 X 0.15 X 0.10 mm 



31443 measured reflections 

8701 independent reflections 
5402 reflections with I > 2a{I) 
Rm = 0.080 

dmm = 28.4°, Omin = 1.9° 
^ = -11^11 

yt = -14^14 
/ = -26^26 



Hydrogen site location: mixed 

H-atom parameters constrained 

w = l/K^o") + (O.inPy + 0.3498P] 

where P = (F^^ + 2F,y3 
(A/ff)„^ = 0.001 
Apmax = 0.70 e A-3 
^Vmin = -0.60 e A"3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 

torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal sjmimetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 




Occ. (<1) 


SI 


-0.18746(10) 


1.02518 (8) 


0.63133 (4) 


0.0415 (2) 




Nl 


0.0924 (3) 


0.8466 (2) 


0.64330 (12) 


0.0324 (6) 




HIA 


0.1736 


0.8045 


0.6717 


0.039* 




N2 


0.0116(3) 


0.9571 (2) 


0.73177 (11) 


0.0260 (5) 




H2A 


-0.0679 


1.0047 


0.7571 


0.031* 




N3 


0.1448 (3) 


0.8754 (2) 


0.76609(11) 


0.0258 (5) 




CI 


0.2643 (5) 


0.6623 (4) 


0.5143 (2) 


0.0625 (11) 


0.853 (6) 


HIB 


0.2847 


0.7253 


0.4761 


0.075* 


0.853 (6) 


HlC 


0.3154 


0.5760 


0.5138 


0.075* 


0.853 (6) 


C2 


0.1662 (5) 


0.6941 (4) 


0.5672 (2) 


0.0444(11) 


0.853 (6) 


H2 


0.1499 


0.6275 


0.6040 


0.053* 


0.853 (6) 


C3 


0.0807 (4) 


0.8189(4) 


0.57564 (18) 


0.0550(11) 


0.853 (6) 


H3A 


-0.0363 


0.8312 


0.5684 


0.066* 


0.853 (6) 


H3B 


0.1249 


0.8799 


0.5394 


0.066* 


0.853 (6) 


CIA 


0.2643 (5) 


0.6623 (4) 


0.5143 (2) 


0.0625 (11) 


0.147 (6) 
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T T 1 A 1 

HlAl 


0.1897 


U.6095 


A CT? A 

0.5234 


A ATC * 

0.075^ 


0.147 (6) 


H1A2 


0.3662 


0.6377 


0.4886 


A AT C ^ 

0.075* 


A 1 /I T //'\ 

0.147 (6) 


CzA 


U.ZZ /(J 


0. /6o2 (12) 


A O ZCO / I A\ 

0.5368 (10) 


[\ f\A A A t \ ^\ 

0.0444 (11) 


A 1 /IT 

0.14/ (6) 


H2A1 


U.3UoZ 


A O 1 TO 

0.81 12 


0.5261 


A AC3 * 

0.053* 


0.14/ (6) 


CjA 


A A OAT 

U.UoU/ (4) 


A O 1 OA / A\ 

U.81o9 (4) 


U.5 /5o4 (18) 


A ACCA /I 1\ 

0.U550 (11) 


A 1 /n /z;\ 
0.14 / (o) 


H3A1 


A AAAT 

0.0097 


0.7591 


0.5823 


0.066* 


A 1 /I T //^\ 

0.147 (6) 


TTT A 

H3A2 


0.0232 


A OAOA 

0.8980 


0.5467 


0.066* 


A 1 /IT /^\ 

0.147 (6) 


C4 


A A1 AT /1\ 

— u.Oiyz (3) 


A A1 A /I \ 

U.y3oO (3) 


0. 0/085 (14) 


O.Oz /4 (o) 




C5 


0.zOz8 (3) 


A A 1 CO \ 

0.9152 (3) 


O.ollzz (14) 


0.0z53 (6) 




Co 


A O C A A / A \ 

0.3500 (4) 


A OO O /T \ 

0.8286 (3) 


0.84516 (15) 


A AO/'O /T\ 

0.0362 (7) 




HoA 


0.4461 


0.8611 


A 0T7A 
0.82/0 


A A/I T * 

0.043 




H6B 


0.3678 


0.7441 


A OTTO 

0.8333 


A A >1 O rf; 

0.043* 




C7 


0.3291 (4) 


0.8170 (3) 


A AO/1A1 /I ^\ 

0.92401 (16) 


A A /I 1 1 /0\ 

0.0411 (8) 




Tun A 

H/A 


0.2433 


0. / /08 


A nA 1 1 
0.9431 


A A/IA* 

0.049 




H7B 


0.4331 


0.7679 


0.9441 


A A /I A A 

0.049* 




C8 


A 101A / A\ 

0.2810 (4) 


A A /I C A \ 

0.9459 (3) 


0.94482 (16) 


A AOAO /0\ 

0.0398 (8) 




XJO A 

rloA 


O.J / ii 


A AQQA 


A AOAT 

o.yzy / 


A (\A OA 

0.048^ 




H8B 


0.2628 


A A'^ C ^ 

0.9356 


A AA/TA 

0.9960 


A A /I O :k 

0.048* 




C9 


0.1254 (4) 


1 AO C O /■'> \ 

1.0258 (3) 


A A1 1 /I 

0.91177 (16) 


A AT TO /TX 

0.0378 (7) 




riyA 


A AAT? 


1 11 AA 

i.ilOU 


A m /I A 

o.yz4y 


A A/1 C * 

0.045^ 








A AQcz: 


A AOO'7 


A C\A C* 




CIO 


A 1 /I ^ A / A\ 

0.1460 (4) 


1 A /I 1 1 \ 

1.0411 (3) 


0.83286 (15) 


0.0306 (6) 




TT 1 A A 

HlOA 


A A /I A 1 

0.0401 


1 AO /TC 

1.0865 


A O 1 1 1 

0.8133 


A AO T A 

0.037* 




TT 1 ATI 


0.2268 


1 AAO A 

1.0920 


A O 1 /1 1 

0.8143 


A AO T A 

0.037* 






A A/I AAQ /'0^ 

U.U4440 (yj 


A loco/r /''7\ 


A Q 1 'TAT //)\ 

U.81 /Uj (4) 


U.U344 (z) 




N4 


A A/: 1 A /"3\ 

0.U610 (3) 


A zn C"7 /0\ 

U.625 / (2) 


A OAOTT /10\ 

U.8U23 / (12) 


A ATAC i e\ 

0.0295 (5) 




H4A 


0.1215 


0.6842 


0.7892 


0.035* 




N5 


0.2582 (3) 


A CAAA /0\ 

0.5009 (2) 


0.74072 (12) 


A AOAO /C\ 

0.0293 (5) 




XJ^ A 

H J A 


A -JAl 0 


U.4zl3 


U. /iZo 


A Al ^* 




N6 


0.3309 (3) 


0.6004 (2) 


0.72156 (12) 


0.0288 (5) 




Cll 


A AOTA /'C\ 

— O.Oo/U (D) 


ATI AC /yl \ 
0. /lyj (4) 


O.yo3 /3 (19) 


A A CO 1 /l A\ 

0.0531 (10) 




TT1 1 A 

HllA 


A 1 cni 

-0.1571 


0.7992 


A A >1 TO 

0.9473 


0.064* 




TT1 1 T» 
HUB 


A AdA 

—0.0530 


A '7AA'^ 

0.7003 


1 AAAZT 

1.0096 


A A^ A A 

0.064* 




Clz 


A AT n 1 \ 

-0.0371 (4) 


0.6360 (3) 


0.92302 (16) 


A A -1 AC /0\ 

0.0405 (8) 




XJ1 o 

Hlz 


A AT on 
0.0329 


0.55/3 


A A /I 1 1 

0.9411 


A A/1 Ask 

0.049 




C13 


—0.0823 (3) 


0.6559 (3j 


0.850/9 (15) 


A {\i A 1 fn\ 
0.0341 (/) 




T T 1 'J A 

HIJA 


A 1 ens 

— U.1575 


A AO T 

0.6023 


A O /I OA 

0.8489 


A A /I 1 A 

0.041* 




H13B 


-0.1414 


0.7450 


0.8364 


0.041* 




Ci4 


A 1 /'5\ 

U.lZZZ (3) 


A C 1 1 

0.5116 (3) 


0. /oooo (14) 


0.0266 (6) 




C15 


0.4660 (4) 


A COTI /IN 

0.5871 (3) 


0.68289 (16) 


A AO /I 1 /'TN 

0.0341 (7) 




C16 


0.5607 (4) 


0.4732 (3) 


0.65407 (19) 


A A /I /n /o\ 

0.0447 (8) 




T T 1 ^ A 

HloA 


A C COO 

0.5588 


A /I A 1 /I 

0.4914 


A £AO A 

0.6029 


A AC A sk 

0.054* 




H16B 


0.5088 


0.4020 


0.6726 


0.054* 




C17 


0.7356 (4) 


0.4370 (3) 


0.6734 (2) 


0.0528 (10) 




H17A 


0.7992 


0.3682 


0.6494 


0.063* 




H17B 


0.7381 


0.4050 


0.7240 


0.063* 




C18 


0.8153 (4) 


0.5470 (3) 


0.6541 (2) 


0.0502 (9) 




H18A 


0.8249 


0.5727 


0.6030 


0.060* 
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TT1 OT> 


0.9271 


A CI A^ 

0.5206 


A £inf\ A 

0.6704 


0.060^ 


C19 


0.7170 (4) 


0.6586 (4) 


0.6860 (2) 


A A C 1 1 /A\ 

0.0511 (9) 


XJ1 n A 


(\ '7/COO 

U. /ooo 


0. /30j 


0.O/04 


A A/C 1 * 

O.Ool^ 


HiyB 


U. /loo 


O.oJDo 


0. /3 /Z 


A A/C 1 * 

O.Ool^ 


C2U 


0.5420 (4) 


0.6971 (3) 


0.66504 (19) 


A A /I T /I /0\ 

0.0424 (8) 


HzUA 


0.4/ /3 


0. /ojl 


0.0894 


A AC 1 * 

0.051^ 


H20B 


0.5413 


A AA 

0.7300 


0.6145 


A AC 1 'At 

0.051* 




A TTO/in /I A\ 

0. /zz4y (10) 


0.U6142 (9) 


A o ^ 1 zn f A\ 
0.84/5 / (4) 


A Ayl T O 
0.0438 (2) 


XT'? 

JN / 


U.4jd4 (3 j 


V.ZiZZ {Z) 


U.o4ZZo (1-^) 


A ATAO t C\ 

0.03(J2 (5) 


H7 


A O O AT 

0.3393 


0.2647 


A O 'I 'I /I 

0.8224 


A AT A 

0.036* 


N8 


0.5182 (3) 


0.1342 (2) 


0.74897 (12) 


A A'^OA /'C\ 

0.0280 (5) 


He 


O.oOlz 


A Aom 


0. /z3o 


A AT A * 
0.034^ 


N9 


0.3906 (3) 


0.ZZZ5 (z) 


0.71413 (12) 


A AO O 1 /C\ 

0.0281 (5) 




0.D004 (0) 


A An A A / A\ 

0.4/44 (4) 


0.9126 (2) 


0.0694 (12) 


H21A 


0.3913 


A /I A A /I 

0.4994 


A AO ^ A 

0.9320 


A AO T A 

0.083* 


H21B 


0.5701 


0.5309 


0.9045 


A AO T rfs 

0.083* 


L,ZZ 


U.JJ41 pj 


U.3631 (4J 


(J. 59692 (le) 


A A/1 0 1 

u.u4oi (y) 


till 


O.OOio 


0.341 j 


0.8 //5 


A AC04: 
0.058'^ 


C23 


0.4558 (4j 


0.2665 (3J 


A AAT1 A /I C\ 

0.90719 (15) 


A AT /I ^ /'TX 

0.0342 (7) 


HziA 


A C 1 AC 

0.5105 


A 1 A A 1 

0.1901 


A AT AA 

0.9390 


A A /I 1 sfc 

0.041* 


H23B 


0.3462 


A O AA 1 

0.3001 


0.9293 


A A/I 1 A 

0.041* 




0.550J (j) 


0.149/ (3) 


A 01 1 1/1 /"I A\ 

0.01134 (14) 


A AO OA /'^^ 

0.02a0 (6) 


C25 


A O 1 O Z' \ 

0.3286 (3) 


0.1857 (3) 


0.66890 (14) 


0.0277 (6) 


C26 


0.3739 (4) 


A AC OT \ 

0.0583 (3) 


f\ 11 A AT 1 /I C\ 

0.64931 (15) 


A ATT /I /zr\ 

0.0324 (6) 


rtZoA 


A OO^T 
U./OJ / 


0.0143 


U.66 /6 


A Am* 


H26B 


0.4756 


A AATA 

0.0079 


0.6709 


A AT A rfs 

0.039* 


C27 


A /I AAA / /I \ 

0.4000 (4) 


0.0670 (3) 


0.57133 (16) 


A ATT A /T\ 

0.0379 (7) 


"7 A 

til / A 


0.4164 


A A 1 nc\ 

—0.01 /y 


0.5oOz 


A A/l /C* 

0.046^ 




A CAA'> 

0.5003 


A AATI 

0.0971 


A CCA 1 

0.5541 


f\ r\A 
0.046* 


C28 


0.2550 (4) 


A 1 C 1 \ 

0.1561 (3) 


0.53470 (16) 


A A/ITA /0\ 

0.0429 (8) 


H26A 


A OTO A 

O.z/64 


A 1 /COO 

O.lozo 


A /IOTA 

0.4839 


A AC 1 * 

0.051^ 


H28B 


0.1568 


A 1 1 T 

0.1217 


A C >( OT 

0.5483 


A AC 1 At 

0.051* 


C29 


0.2207 (5) 


0.2855 (3) 


0.55305 (17) 


0.0488 (9) 


H29A 


0.1226 


0.3404 


0.5305 


0.059* 


H29B 


0.3147 


0.3234 


0.5352 


0.059* 


C30 


0.1925 (4) 


0.2789 (3) 


0.63118(17) 


0.0453 (9) 


H30A 


0.1831 


0.3633 


0.6418 


0.054* 


H30B 


0.0879 


0.2548 


0.6477 


0.054* 



Atomic displacement parameters (A^) 



jyll ijn jy33 jjll JJ13 jja 

SI 0.0271 (4) 0.0547(5) 0.0338(4) 0.0140(4) -0.0074(3) -0.0156(4) 

Nl 0.0211 (12) 0.0413 (14) 0.0319(12) 0.0078(10) -0.0051 (9) -0.0177(11) 

N2 0.0182 (11) 0.0256 (12) 0.0302 (11) 0.0064 (9) -0.0024 (9) -0.0106 (9) 

N3 0.0206(12) 0.0242(12) 0.0287 (11) 0.0037 (9) -0.0026(9) -0.0072(9) 

CI 0.062(3) 0.060(2) 0.056(2) 0.016(2) 0.0015 (19) -0.031 (2) 

C2 0.053 (3) 0.046(2) 0.038(2) -0.0102(19) -0.0007(18) -0.0207(18) 
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Cj 


U.U41 (zj 


A ATC /OA 
U.U /D (3 ) 


A A/1 0 0 /I OA 

U.U433 (ly) 


A AO 1 C /I OA 

(lo) 


AAl 0/^ /I CA 

— U.U130 (ID) 


-0.0359 (18) 


CIA 


U.Uoz (3j 


A A/:A /OA 

O.OoO (z) 


A AC/C /OA 

0.UD6 (z) 


A A 1 /OA 

0.016 (z) 


A A A 1 C / 1 AA 

o.ouiD (ly) 


-0.031 (2) 


A 


U.UD j (3) 


A A/l/C /OA 

O.U4o (z) 


A AO O /OA 

U.03o (z) 


AA1AO /1AA 

— O.OlOz (19) 


A AAAO / 1 OA 

—0.000/ (lo) 


u.uzu / 


M 8A 
(18) 


r^i A 


A A/1 1 /o^ 
U.U4i (z) 


A ATC /OA 
U.U/D (3) 


A A/100 /I OA 

U.U433 (ly) 


A AO 1 C /I OA 

(lo) 


A Al 0^ /I CA 

— U.U130 (ID) 




(16) 


C4 


A A1 OQ i\ 1\ 

U.Ulyo (1 3j 


A AOAO /I CA 

u.u3uy (1 J) 


A AOOO /I OA 
U.UZOy (13) 


A AAAO /I 1 A 
U.UUU3 (11) 


A AAAO /I AA 
U.UUU / (lU) 






CD 


AATI'5 /1'5\ 

(J.Uzij (ij) 


A AO/11 /1/1A 

0.0z41 (14) 


A AOOA /I OA 

O.OzoU (13) 


A AAAO / 1 1 A 
— U.UUO/ (11) 


A AA 10 /I AA 
0.0013 (10) 


U.UU / 1 


MIA 


Co 


U.Uz/i (io) 


A AOAO /I TA 
U.U3yZ (1 /) 


A AOOC /I ii\ 

0.03oD (lo) 


A AA/CA /I OA 

0.006y (13) 


A AAOO /I OA 

— O.OOo / (Iz) 


U.UiH- i 


U^) 


C/ 


A A'5 AO /I A\ 

u.Ujys (lyj 


A A -1 1 O /I OA 

U.U418 (ly) 


A AOOO /I /TA 

(J.U3 /o (16) 


A AA 1 /: / 1 CA 

(J.UUlo (ID) 


AA11/1 /1/1A 

—U.Ul 14 (14) 




(14) 


Co 


A AT 01 /■! OA 

U.UJol (io) 


A A/lOO /I OA 

U.U4/3 (ly) 


A AO 0/1 / 1 CA 

U.U334 (ID) 


A AA 1/1 / 1 CA 
— U.UU14 (ID) 


A AAOO /I OA 

— U.UU 1 Z (13) 


U.U 1'40 


(14) 


cy 


A A'3 c /I T\ 
U.Ujoj (i /) 


A AO OO /I OA 

0.036Z (1 /) 


A AO on / 1 /;a 
O.U3oy (16) 


A AAAC / 1 /I A 
— O.OOUD (14) 


A AAO A / 1 0 A 

—yj.yjyjZxj (13) 


U.Uio4 


/I /lA 

(14) 


ClU 


A A'^ AC tl /C\ 

U.UJUd (lo) 


A AOCA /I /lA 

O.UzDy (14) 


A AO/C/C /I CA 

0.0366 (ID) 


A AA/I O /I OA 

— 0.004Z (Iz) 


A AACO /I OA 

—\)XI\)dZ (Iz) 


U.UiUZ 


CI 

(1/) 




A ATIA f A\ 

u.uzjy (4) 


A AOOA / A\ 

u.uz /y (4) 


A A/lOO /CA 

U.U4oo (D) 


A AAO A /O A 
— 0.U030 (3) 


A AAO O /O A 

0.0033 (3) 


—0 0007 

u.uuyz 


l-'j 


JN4 




A AO/10 /I OA 

o.yji^i ( iZ) 


A AOOC /I OA 

U.U3 /D (13) 


A AA 1 O /OA 

u.uuiy (y) 


A AAOO /I AA 

U.UU/z (lU) 


—0 011^ 

U.Ul 10 




ND 


A AOO 1 /I OA 

U.Ozzl yll) 


A AOO 1 / 1 1 A 

O.Ozzl (11) 


AA/I10 /10A 

0.0413 (13) 


A AAAO /AA 

—0.0003 (y) 


A AA/CC /I AA 

0.006D (10) 


—0 01 0 /I 


CI OA 
(lU) 


No 


A AO 11 ^ 1 OA 

U.Uzil (Izj 


A AO Af\ / 1 OA 

U.Uz40 (Iz) 


A AO O /I / 1 O A 

U.U3o4 (13) 


A AAAO /AA 

—0.0003 (y) 


A AA /I O /I AA 

0.0040 (10) 


—0 OOQS 

u.uuyo 


CI 

(lU) 


Cll 


A AC7 /OA 
U.U3 / (z) 


A ACO /OA 

U.Uj / (z) 


A A /lO /OA 

U.U4 / (z) 


A A 1 C/C /I AA 

— 0.01D6 (19) 


A A 1 /I C /I OA 

U.U14D (1 /) 


—0 09 1 9 
u.uz iZ 


CI 8^ 
(18) 


Clz 


A A'2 CO /I OA 


A A/lA/1 /I OA 

(J.U4(J4 (lo) 


A AOOl /I OA 

i).u3y 1 (1 /) 


A AAOO /I /lA 

— U.UUZZ (14) 


AAl AO /I OA 

U.UlU/ (13) 


—0 01 OQ 

u.uiuy 


CI /l^ 

(14) 


Ci j 


A AO OA /"I CA 

U.UziU (IDJ 


A AOAA /I CA 

O.U30y (Id) 


A A/IOC /I OA 

0.042D (1 /) 


A AAO A /I OA 

o.oo3y (Iz) 


A AAO£ /I OA 

O.UO06 (Iz) 


—0 01 'X'X 




C14 


A AIT/: /ITA 

U.Ul /o (13) 


A AO /I A /I /I A 

U.Uz4y (14) 


A AOOA /I /lA 

0.033y (14) 


A AAO A / 1 1 A 
(J.U(J3U (1 1) 


A AA 10/1 AA 

— U.UUlo (10) 


—0 OOSZl 
U.UUo^ 


CI 1 


CI J 


A AO /I 1 /"I CA 

U.Uz4i (IDJ 


A AO A/1 /I /;a 
U.U3(J4 (lo) 


A A/l/lO /I OA 

U.U44 / (1 /) 


A AAl C /I OA 

U.UUID (Iz) 


A AAl 1/1 OA 

U.UUll (Iz) 


—0 01 9zl 
U.UIZH- 


CI 


Cio 


A AOO 1 /! '7A 


A A/lOO /I OA 

u.u43y (ly) 


A A/;i /OA 

U.Uol (z) 


A AAOO /I A\ 
—\}.\J\}Z 1 (14) 


A A1 1 0 /I CA 
U.Ull / (ID) 


—0 09^ A 


CI 7^ 


CI / 


A A'3 1 /I AA 

u.(J3io (ly) 


A A/IA /OA 
U.04U (z) 


A AO/C /OA 

0.0/6 (3) 


A AA/CO /I CA 

0.006/ (ID) 


A AAAO /I OA 
O.OOyZ (1 /) 


—0 01 47 
U.UiH- / 


CI 8^ 

(18) 


Clo 


A A 1 T/I /I /lA 

U.Ul /o (loj 


A ACO /OA 
O.UD / (Z) 


A A/^A /OA 

u.u6y (z) 


A AAA/1 / 1 CA 

U.0U04 (ID) 


A AA 1 A / 1 CA 
O.UOiy (ID) 


-0.0107 


(19) 


ciy 


A A'2 ^ 1 ^^ oA 
U.U313 (ly) 


A ACO /OA 

U.Ujz (Z) 


A AOO /OA 

U.U/z (3) 


A A1 0 1 /I ^\ 

— U.U131 (lo) 


A AA 10/1 OA 
U.UU13 (1 /) 


-0.0159 


(19) 


CzU 


A ATJA /! OA 


A AO 00 /I OA 

U.U333 (1 /) 


A ACO /OA 

U.UD / (z) 


A AA^O /I A\ 

— U.UUOO (14) 


A AAO/I /I CA 

U.UUo4 (ID) 


-0.0101 


(15) 


sJ 


A AOCA //lA 

U.UzSU (4) 


A A/:o/: //:A 
U.UOZD (6) 


A AO /II //I A 

U.U341 (4) 


A A100 //lA 

U.Ul 1 Z (4) 


A AAOC /OA 

— U.UU /D (3) 


-0.0194 


(4) 


JN / 


A A 1 AA / 1 O A 

u.uiyu (IZ) 


A AO O 1 / 1 /I A 

U.U3 /I (14) 


A AOOO /10A 

U.U3zo (Iz) 


A AAC 1 /I AA 

U.UUDl (lU) 


A AAOO /AA 

—yj.KjyjZii (y) 


-0.0173 


(11) 


JNo 


A A1 O'l /"I 1 A 

u.uiy3 (iij 


A AOOO /I OA 

u.uzoy (IZ) 


A AO 1 C /I OA 

U.U31D (Iz) 


A AAO/^ /OA 

u.uuoo (y) 


A AA/1 0 /OA 

— u.uu4y (y) 


-0.0124 


(10) 


JNy 


A A1 AO /"I 1 A 

u.uiyy (11) 


A AOOA /I OA 

U.Uz /U (Iz) 


A AOOO /I OA 

\}.\}iiZ (Iz) 


A AA/^O /OA 

u.uuoy (y) 


A AAOO /OA 

— u.uu3y (y) 


-0.0112 


(10) 


C21 


A AOO /OA 

U.Uo3 (3j 


A ACO /OA 

U.UDz (z) 


A AOO /O A 

U.0o3 (3) 


A A 1 O /OA 

— U.Ulo (z) 


A A 1 0 /O A 

— U.U13 (3) 


-0.027 (2) 


C2z 


A A/1 /I /OA 

U.U44 (Z) 


A ACA /OA 
O.Oiy (Z) 


A A/1 /TO /I AA 

0.046/ (ly) 


A AAAO / 1 OA 

— u.ouy/ (lo) 


A AA/TO / 1 C A 

— 0.006z (ID) 


-0.0238 


(17) 


Czj 


A AO/iT /l CA 

U.Uzo/ (Ij) 


A A/10 0 /I OA 
U.U4ZZ (1 /) 


A AO 1/1 /I /I A 

U.U314 (14) 


A AA/l/i /I OA 

U.UU40 (13) 


A AAl 0 /I 1 A 

— U.UUlz (11) 


-0.0186 


(13) 


Cz4 


A AOArfi /l /lA 

U.UzUo (14) 


A AO 11 /I CA 
U.U311 (ID) 


A AOAA /I /I A 

U.U3UU (14) 


A AAAC /I 1 A 

— U.UUOD (11) 


A AAAO /I AA 

U.UUU3 (lU) 


-0.0095 


(12) 


CZD 


AAIOO /10A 

U.Uloz (13) 


A AO O 1 /I CA 

U.U331 (ID) 


A AOAO / 1 O A 

(J.Uzyo (13) 


A AAO O / 1 1 A 

U.0Uz3 (11) 


A A A 10/1 AA 
— U.UUl / (lU) 


-0.0120 


(12) 


C26 


0.0300 (16) 


0.0334 (16) 


0.0355 (15) 


-0.0057 (13) 


-0.0043 (12) 


-0.0118 


(13) 


C27 


0.0349 (17) 


0.0428 (18) 


0.0378 (16) 


-0.0033 (14) 


-0.0038 (13) 


-0.0180 


(14) 


C28 


0.0364(18) 


0.061 (2) 


0.0345 (16) 


-0.0107 (16) 


-0.0052 (13) 


-0.0157 


(15) 


C29 


0.048 (2) 


0.049 (2) 


0.0439 (19) 


0.0028 (17) 


-0.0214(16) 


-0.0037 


(16) 


C30 


0.0345 (18) 


0.048 (2) 


0.0474(18) 


0.0163 (15) 


-0.0186(14) 


-0.0185 


(16) 



Geometric parameters (A, °) 



SI— C4 1.688(3) C15— C20 1.492(4) 

Nl— C4 1.341(3) C15— C16 1.499(4) 

Nl— C3 1.455 (4) C16— C17 1.507 (5) 

Nl— HIA 0.9099 €16— H16A 0.9900 

N2— C4 1.343 (3) C16— H16B 0.9900 

N2— N3 1.401(3) C17— C18 1.512(5) 
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N2 — Hz A 


A AAAA 

0.9099 


N3 — C5 


1.276 (3) 


CI — C2 


1 1AO /^\ 

1.303 (5) 


/~1 1 TT1 T> 

CI — ^HIB 


A A^AA 

0.9500 


CI — HlC 


0.9500 


C2 — C3 


1.428 (5) 


C2 — H2 


0.9500 


C3 — HiA 


A AAAA 

0.9900 


XT') T> 

C3 — HiB 


A AAAA 

0.990U 


A TT^ A 1 

C2A — H2A1 


0.9500 


C5 — CIO 


1 AC\0 /A\ 

1,498 (4) 


C5 — Co 


1 C A 1 / A\ 

1.501 (4) 


Co — C7 


1.528 (4) 


/"'^ TT^ A 

Co — HoA 


A AAAA 

0.9900 


C6 — H6B 


A AAAA 

0.9900 


C7 — C8 


1.521 (4) 


C / — H / A 


A AAAA 
0.9900 


C7 — H7B 


A AAAA 

0.9900 


C8 — C9 


1.524 (4) 


/~^0 TTO A 

Co — HoA 


A AAAA 

0.9900 


/~^0 TTOTl 

Co — HoB 


A AAAA 

0.9900 


C9 — CIO 


1.526 (4) 


C9 — HyA 


A AAAA 

0.9900 


C9 — H9B 


A AAAA 

0.9900 


1 A TT1 A A 

ClU — ^HlUA 


A AAAA 

0.9900 


1 A TT 1 AT~> 

CIO — HlOB 


A AAAA 

0.9900 


S2 — C14 


1.678 (3) 


XT/I /"^ 1 /I 

N4 — Ci4 


1.331 (3) 


JN4 — Ci3 


1 /I /CI /"3\ 

l,4ol (3) 


N4 — H4A 


A AAAA 

0.9099 


N5 — C14 


1.370 (3) 


N5 — ^N6 


1.372 (3) 


ND — HdA 


0.9099 


N6 — CI 5 


1.288 (4) 


Cll — C12 


1.312 (4) 


Cll— HllA 


0.9500 


Cll— HUB 


0.9500 


C12 — C13 


1.481 (4) 


C12 — H12 


0.9500 


C13 — H13A 


A AAAA 

0.9900 


CIJ — H13B 


A AAAA 

0.9900 


C4— Nl— C3 


122.8 (2) 


C4— Nl— HIA 


113.0 


C3— Nl— HIA 


124.2 


C4— N2— N3 


118.5 (2) 


C4— N2— H2A 


120.6 


N3— N2— H2A 


117.8 



C17 — H17A 


A AAAA 

0.9900 


/~y IT T T 1 TT~\ 

C17 — ^H17B 


0.9900 


C18 — C19 


1.517 (5) 


/~1 1 O TT1 O A 

C18 — H18A 


A AAAA 

0.9900 


1 O T T 1 o"r* 

C18 — H18B 


A AAAA 

0.9900 


CI 9 — C20 


1.518 (5) 


1 A TT1 A A 

C19 — ^H19A 


A AAAA 

0.9900 


1 r\ T T 1 AT"* 

C19 — H19B 


A AAAA 

0.9900 


C20 — H20A 


A AAAA 

0.9900 


C20 — H20B 


A AAAA 

0.9900 


S3 — C24 


1.683 (3) 


N7 — C24 


1.334 (3) 


N7 — C23 


1 A C A 

1.454 (3) 


N7 — ^H7 


A AAAA 

0.9099 


N8 — C24 


1.350 (3) 


Tl TO X 

N8 — N9 


1.401 (3) 


XTO TTO 

N8 — H8 


A A 1 A A 

0.9100 


N9 — C25 


1.277 (3) 


C21 — C22 


1.297 (5) 


C21 — ^HzlA 


0.9500 


C21 — ^H21B 


A ACAA 

0.9500 


C22 — C23 


1.496 (5) 


C22 — H22 


0.9500 


TTT^ A 

C23 — H23A 


A AAAA 

0.9900 


C23 — H23B 


A AAAA 

0.9900 


C25 — C30 


1.495 (4) 


C25 — C26 


1 A r\ ^ / A\ 

1.495 (4) 


C26 — C27 


1.515 (4) 


Czo — ^HzoA 


A AAAA 

0.9900 


C26 — H26B 


0.9900 


C27 — C28 


1.520 (4) 


C27 — ^H27A 


A AAAA 

0.9900 


C27 — ^H27B 


A AAAA 

0.9900 


C28 — C29 


1.511 (5) 


C28 — H28A 


0.9900 


C28— H28B 


0.9900 


C29— C30 


1.522 (5) 


C29 — H29A 


0.9900 


C29 — H29B 


0.9900 


C30 — ^H30A 


A AAAA 

0.9900 


o A T y> Ay> 

C30 — ^H30B 


A AAAA 

0.9900 


C15— C16— H16B 


109.6 


C17— C16— H16B 


109.6 


H16A— C16— H16B 


108.1 


C16— C17— C18 


112.0 (3) 


C16— C17— H17A 


109.2 


C18— C17— H17A 


109.2 
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C5 — N3 — N2 


117.6 (2) 


C2 — CI — ^HIB 


120.0 


C2 — CI — ^HIC 


120.0 


TT1TJ 1 TT1 

HIB — CI — ^HIC 


1 '^A A 

120.0 


r~^^ 

Cl — C2 — C3 


126.7 (4) 


Cl — C2 — H2 


116.7 


f^'^ TT*^ 

C3 — C2 — H2 


116.7 


C2 — C3 — N 1 


1 1 1 A 

113.9 (3) 


/^l TUI A 

Cz — CJ — H3A 


1 AO O 


XT1 TTT A 

N 1 — C3 — H3A 


1 AO O 

108.8 


Cz — C3 — H3B 


1 AO O 

108.8 


Nl — C3 — H3B 


1 AO O 

105.5 


H3A — C3 — H3B 


10/. / 


Nl — C4 — Nz 


116.7 (2) 


Nl — C4 — SI 


123.5 (2) 


■VT'^ /I 1 

N2 — C4 — S 1 


1 1 A O 

119.8 (2) 


N3 — C5 — CIO 


127.8 (2) 


N3 — C5 — Co 


116.8 (2) 


CIO — C5 — Co 


115.3 (2) 


C5 — Co — C7 


111 

111.6 (2) 


/~^/C XJ/C A 

CD — Co — ^HoA 


ioy.3 


/~n e~^ii TTZ" A 

C7 — Co — H6A 


1 AA 1 

109.3 


C5 — Co — H6B 


109.3 


C7 — Co — HoB 


1 AA 1 

109.3 


HoA — Co — ^HoB 


1 AO A 

108.0 


Co — C7 — C6 


111.3 (3) 


Co — C7 — H7A 


109.4 


r~^n XT'? A 

Co — C7 — H7A 


1 AA A 

109.4 


C8 — C7 — H7B 


1 AA A 

109.4 


Co — C7 — H7B 


109.4 


H7A — C7 — ^H7B 


108.0 


C7 — Co — C9 


110.5 (3) 


/-^T /-10 TTO A 

C / — Co — HoA 


iU9.6 


f~*C\ /^O TTO A 

C9 — C8 — H8A 


109.6 


-7 /~iO TTOr~> 

C7 — C8 — H8B 


109.6 


f~^C\ f^O TTOT^ 

C9 — C8 — H8B 


1 AA H 

109.6 


TTO A r~^0 TTOT> 

Ho A — Co — HoB 


1 AO 1 

108.1 


C8 — C9 — CIO 


111.5 (3) 


r^o i~^f\ A 

C8 — C9 — H9A 


1 AA 1 

109.3 


f\ /~^C\ TTrt A 

CIO — C9 — H9A 


1 AA T 

109.3 


/^o r~^c\ TTr\T~> 

C8 — C9 — H9B 


1 An 1 

109.3 


CIO — C9 — H9B 


109.3 


H9A— C9— H9B 


108.0 


C5— CIO— C9 


110.8(2) 


C5— CIO— HI OA 


109.5 


C9— CIO— HI OA 


109.5 


C5— CIO— HlOB 


109.5 


C9— CIO— HlOB 


109.5 



C16 — C17 — H17B 


109.2 


C18 — C17 — ^H17B 


109.2 


H17A — C17 — ^H17B 


107.9 


C17 — C18 — C19 


111.5 (3) 


1 T 1 O TT 1 O A 

C17 — C18 — H18A 


109.3 


C19 — C18 — ^H18A 


109.3 


/~1 1 ^7 /~1 1 O TT 1 OT^ 

C17 — C18 — ^H18B 


109.3 


C19 — C18 — H18B 


109.3 


T T 1 O A /' ' 1 O T T 1 on 

H18A — C18 — H18B 


108.0 


C18 — C19 — C20 


110.6 (3) 


/~110 /~<1A TT1AA 

C18 — C19 — H19A 


1 AA ^ 

109.5 


C20 — C19 — H19A 


109.5 


/"' -1 o 1 A T T 1 AT^ 

C18 — C19 — ^H19B 


109.5 


/— l/^rt /~i 1 A TT1 AT~» 

C20 — C19 — H19B 


109.5 


H19A — C19 — H19B 


108.1 


C15 — C20 — C19 


110.4 (3) 


1 C /"^OA TT'IA A 

C15 — C20 — H20A 


1 AA 

109.6 


1 A /"i/^A TT'^A A 

C19 — C20 — H20A 


109.6 


C 1 5 — C20 — H20B 


109.6 


1 A ^1A TT'^AT^ 

C 1 9 — C20 — H20B 


109.6 


TT'^A A /~<'**A TT'^AT^ 

H20A — C20 — ^H20B 


1 AO 1 

108.1 


C24 — ^N7 — C23 


123.7 (2) 


C24 — ^N7 — H7 


117.3 


C23 — ^N7 — H7 


118.9 


y| XTO XTA 

C24 — ^N8 — ^N9 


1 1 D O /'^\ 

118.8 (2) 


C24 — N8 — H8 


117.8 


XT/A XTO TTO 

N9 — N8 — H8 


118.6 


^ XT/A XTO 

C25 — ^N9 — ^N8 


116.6 (2) 


1 TT^ 1 A 

C22 — C2 1 — ^H2 1 A 


1 '^A A 

120.0 


C22 — C21 — H21B 


120.0 


T T'^ 1 A J^/^ 1 T T'^ 1 TA 

H21A — C21 — H21B 


120.0 


C21 — C22 — C23 


-1 A "7 / A\ 

124.7 (4) 


C21 — C22 — ^H22 


1 1 T 

117.6 


C23 — C22 — H22 


117.6 


XT'? /^'^O J^/^/^ 

N7 — C23 — C22 


112.3 (3) 


XTT /~*'^'^ TT^O A 

N7 — C23 — ^H23A 


1 AA 1 

109.1 


/^T? TTT? A 

C22 — C23 — H23A 


1 AA 1 

109.1 


xn /^"^ O T T^ O T~l 

N7 — C23 — H23B 


109.1 


i^Tl /-i-^ O T TT) T~* 

C22 — C23 — H23B 


109.1 


TT'*\'> A TT'**'>T^ 

H23A — C23 — H23B 


1 AT A 

107.9 


Xn /^'^ A XTO 

N7 — C24 — N8 


116.5 (2) 


XT'? /^i^ A n T 

N7 — C24 — S3 


123.7 (2) 


N8— C24— S3 


119.7 (2) 


N9— C25— C30 


117.2 (3) 


N9— C25— C26 


127.7 (2) 


C30— C25— C26 


115.1 (2) 


C25— C26— C27 


111.7(2) 


C25— C26— H26A 


109.3 
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HlOA — CIO — HlOB 


108.1 


C27 — C26 — H26A 


109.3 


C14 — ^N4 — C13 


1 O y' \ 

123.6 (3) 


C25 — C26 — ^H26B 


109.3 


C14 — ^N4 — ^H4A 


118.6 


/— 1/^^ y— ini /' TT'^ ^T'\ 

C27 — C26 — H26B 


109.3 


1 "1 XT/I TT A A 

C13 — ^N4 — ^H4A 


116.7 


TT'^ZT A f^'^H TT'^^T^ 

H26A — C26 — H26B 


1 AT rt 

107.9 


C14 — N5 — No 


118.9 (2) 


C26 — C27 — C28 


111 y' /TN 

111.6 (3) 


C14 — ^N5 — ^H5A 


113.8 


C26 — C27 — H27A 


109.3 


XT^ XT^ TT^ A 

No — ^N5 — ^H5A 


126.3 


C28 — C27 — H27A 


109.3 


1 C XT/' Tl T ^ 

C15 — ^N6 — N5 


119.1 (2) 


C26 — C27 — H27B 


109.3 


C12 — Cll — HllA 


120.0 


C28 — C27 — H27B 


109.3 


C12 — Cll — HUB 


120.0 


H27A — C27 — H27B 


108.0 


TT 1 1 A /~1 11 T T 1 1 T^ 

HllA — Cll — HUB 


120.0 


y~1»^i-\ y~1'^0 

C29 — C28 — C27 


111.0 (3) 


Cll — C12 — C13 


124.6 (3) 


/~^'^r\ y^'^O TT'%r> A 

C29 — C28 — H28A 


109.4 


/—I 1 1 /-I 1 T T 1 

Cll — C12 — ^H12 


117.7 


f~\r\c> TT'~\Q A 

C27 — C28 — H28A 


109.4 


C13 — C12 — ^H12 


117.7 


A O TT'^ OT^ 

C29 — C28 — H28B 


109.4 


N4 — C13 — C12 


112.1 (2) 


C27 — C28 — H28B 


109.4 


N4 — C13 — H13A 


109.2 


H28A — C28 — H28B 


108.0 


1 'I 1 O T T 1 O A 

C12 — C13 — H13A 


109.2 


C28 — C29 — C30 


111.3 (3) 


XT/1 1 TT1 OT^ 

N4 — C13 — ^H13B 


1 Art 

109.2 


/~<^0 /~^'^rt TT'^rt A 

C28 — C29 — H29A 


1 Art A 

109.4 


C12 — C13 — H13B 


109.2 


y~1'> A y^-^A TT'%A A 

C30 — C29 — H29A 


109.4 


T T 1 T A 1 O T T 1 T T^ 

H13A — C13 — ^H13B 


107.9 


C28 — C29 — H29B 


109.4 


XT/1 /~1 1 A Tk.JC 

N4 — C14 — ^N5 


115.3 (2) 


/~iOA /~<'**rt Ty^rtT^ 

C30 — C29 — ^H29B 


1 Art A 

109.4 


XT /( 1 A O 

N4 — C14 — S2 


125.5 (2) 


TT'^rt A /"I'^A TT'^AT^ 

H29A — C29 — H29B 


108.0 


N5 — C14 — S2 


119.2 (2) 


y~i'^ ^ y~i '> A y^-^A 

C25 — C30 — C29 


111.8 (3) 


N6— C15— C20 


116.9(3) 


C25— C30— H30A 


109.2 


N6— C15— C16 


128.3 (3) 


C29— C30— H30A 


109.2 


C20 — C 1 5 — C 1 6 


114.8 (3) 


C25 — C30 — H30B 


109.2 


y^ 1 ^ y^ 1 /^ y^ 1 ^ 

C15 — C16 — C17 


110.5 (3) 


y^ A 1 A T T'> AT^ 

C29 — C30 — H30B 


109.2 


C15 — C16 — H16A 


109.6 


H30A — C30 — H30B 


107.9 


r^m r^i £. tti ^ a 

C17 — Clo — HloA 


109.6 






A XT'! XTO c 

C4 — N2 — N3 — C5 


159.5 (3) 


XT/' 1 C 1 /' 1 T 

N6 — C 1 5 — C 1 6 — C 1 7 


IOC O /' A \ 

-125.8 (4) 


CI — C2 — C3 — ^Nl 


ITT / A\ 

-133.2 (4) 


C20 — C 1 5 — C 1 6 — C 1 7 


52.9 (4) 


C4 — N 1 — C3 — C2 


—155.9 (3) 


C15 — Clo — C17 — CI 8 


—52.3 (4) 


1 X T 1 A X T'^ 

C3 — n\ — C4 — ^N2 


1 y' f\ /"^ \ 

-176.0 (3) 


y~i 1 y' /^ 1 /~i 1 D y~i 1 A 

CI 6 — C17 — CI 8 — C19 


55.4 (4) 


/"^O XT1 A CI 

C3 — Nl — C4 — SI 


1.1 (5) 


C 1 7 — C 1 8 — C 1 9 — C20 


-56.1 (4) 


XTI XT'^ <^ /I XT 1 

N3 — ^N2 — C4 — ^Nl 


"1 a / A\ 

-7.8 (4) 


XT/' <^ 1 ^ /~<^A 1 A 

N6 — C 1 5 — C20 — C 1 9 


124.5 (3) 


XTT XT^I a CI 

N J — N z — C4 — S 1 


175.00 (19) 


/""IC /"'OA /"'lA 

C 1 6 — C 1 5 — C20 — C 1 9 


C A 'J A \ 

—54.3 (4) 


XT^ XTO C 1 A 

N2 — N3 — C5 — CIO 


0.0 (4) 


C 1 8 — C 1 9 — C20 — C 1 5 


54.5 (4) 


N2 — N3 — C5 — Co 


-111 A (2) 


/"^■^ /I XTO XT A /^'^ C 

C24 — N8 — N9 — C25 


-157.6 (3) 


XTT /~^C e~^'i 

N3 — C5 — Co — C7 


-132.0 (3) 


C24 — ^N7 — C23 — C22 


0 1 1 / A\ 

81.1 (4) 


CIO — C5 — Co — C7 


50.4 (4) 


/-^-^ 1 /"^'^'^ /"'T> XT'? 

C21 — C22 — C23 — N7 


1 1 O A / A\ 

118.9 (4) 


C5 — Co — C7 — C8 


-52.1 (4) 


y~1 '> X T^ yT^ A XTO 

C23 — ^N7 — C24 — ^N8 


-175.8 (3) 


r^n r^o r^c\ 

Co — C7 — C8 — C9 


C /I 1 / A \ 

56.3 (4) 


C23 — N7 — C24 — 5i3 


7.5 (4) 


C7— C8— C9— CIO 


-57.5 (4) 


N9— N8— C24— N7 


14.1 (4) 


N3— C5— CIO— C9 


131.6(3) 


N9— N8— C24— S3 


-169.0(2) 


C6— C5— CIO— C9 


-51.0 (3) 


N8— N9— C25— C30 


-179.9 (3) 


C8— C9— CIO— C5 


53.9 (3) 


N8— N9— C25— C26 


1.2(4) 


C14— N5— N6— C15 


174.4 (3) 


N9— C25— C26— C27 


-131.3 (3) 
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C14— N4— C13— C12 89.9 (3) 

Cll— C12— C13— N4 129.4(4) 

C13— N4— C14— N5 -179.4 (2) 

C13— N4— C14— S2 2.0 (4) 

N6— N5— C14— N4 7.8 (4) 

N6— N5— C14— S2 -173.5 (2) 

N5— N6— C15— C20 -178.5 (3) 

N5— N6— C 1 5— C 16 0. 1 (5) 



Hydrogen-bond geometry (A, °) 



D—n-A 






D-A 


D—R-A 


N8— H8-S1' 


0.91 


2.47 


3.356 (2) 


164 


Nl— HU-N3 


0.91 


2.14 


2.620 (3) 


112 


Nl— HU-N6 


0.91 


2.40 


3.185 (3) 


145 


N2— H2^-S3" 


0.91 


2.42 


3.290 (2) 


161 


CIO— H10^-S3" 


0.99 


2.76 


3.516(3) 


133 


CIO— H10S-N9'" 


0.99 


2.67 


3.590 (4) 


155 


N4— H4^-N3 


0.91 


2.15 


2.979 (3) 


152 


N5— H5^-N9 


0.91 


2.24 


3.153 (3) 


176 


C16— H16S- 


0.99 


2.42 


3.410 (4) 


177 


N7— H7-S2 


0.91 


2.51 


3.363 (2) 


155 


N7— H7-N9 


0.91 


2.25 


2.638 (3) 


105 


C26— H26^-N2" 


0.99 


2.67 


3.626 (4) 


163 


C26— H26^-N3'^ 


0.99 


2.60 


3.499 (4) 


152 


C26— H26fi"Sl' 


0.99 


2.91 


3.619 (3) 


129 


Symmetry codes: (i) x+\,y-\,z;{ 


ii) x—l,y+\,z; (iii) x, >H-1, z; {i\)x,y—l,z. 









C30— C25— C26— C27 49.8 (4) 

C25— C26— C27— C28 -52.2 (3) 

C26— C27— C28— C29 56.3 (4) 

C27— C28— C29— C30 -56.2 (4) 

N9— C25— C30— C29 131.0(3) 

C26— C25— C30— C29 -49.9 (4) 

C28— C29— C30— C25 52.5 (4) 
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